was a geochemist the unifying theme of whose research was a quantitative understanding of the processes involved in the transfer of the chemical elements into and out of the oceans; in short, what controls ocean chemistry. He achieved this through oceanographic explorations sampling ocean waters for rare metals and explorations of hot springs on the deep sea floor, rivers from the Amazon to Siberia, and the rift valley lakes of Africa. This accompanied a strong background in chemistry and an almost reverent recognition of the value of data. John challenged established paradigms and pioneered developments in element and isotope systematics as applied to geochemical processes. He will also be remembered for his enthusiasm, his insight, his honesty, and his defence of anyone or any group he felt was badly treated.
SCRIPPS INSTITUTION OF OCEANOGRAPHY
John moved from Glasgow in 1965 to La Jolla, near San Diego, California, to work for his PhD at the Scripps Institution of Oceanography. According to acknowledgments in his first paper (1)* he was supported by a 'generous scholarship' from the International Nickel Company. Around this time L. G. Sillén, a distinguished Swedish solution chemist, had written several papers on the theme of 'why the sea is salty' (see, for example, Sillén 1967) , and this had led to his visiting the major oceanographic laboratories in the USA. John took up a 'hot tip' from Sillén and developed a high-precision potentiometric titration method to determine simultaneously both dissolved CO 2 and alkalinity in seawater (1) and used this method to determine carbonate chemistry in the oceans (figure 1). The title of the thesis he successfully defended in September 1970 was 'The carbonic acid system in seawater'. His official thesis supervisor was Mel Peterson, although some would argue that students such as John had no real thesis supervisor, and others would say that Joris Gieskes may have been closest to serving this role. His friendship with the Gieskes family made him 'Uncle John' to the Gieskes children. During his time at Scripps he participated in seven oceanographic cruises, as well as more than 50 cruises and other sampling expeditions during his career (table 1) .
The carbonate system in seawater
Carbon dioxide is a chemically inert species in the atmosphere (of course it has a major role as a 'greenhouse gas') but in seawater it is very reactive. The chemistry of CO 2 in seawater is complex, forming the reaction series One reason for the importance of this series originates in observations since those of Murray & Renard (1891) on the apparent depth control of the distribution of calcium carbonate in deep-sea sediments. This is summarized as follows (2):
There exists a compensation depth or zone where the abundance of calcareous material can be said to be compensated by its removal. Thermodynamic calculations show that in the marine environment the solubility of both calcite and aragonite increases with increasing pressure and decreasing temperature. A simple model for the carbonate distribution in sediments can be advanced which identifies the compensation depth with the depth at which the water becomes undersaturated with respect to calcium carbonate. Below this depth removal by inorganic dissolution is postulated as being faster than supply by sedimentation. If this saturation depth can be determined experimentally then it is possible to map a saturation horizon. Comparison of the features of this horizon with those of the compensation horizon as determined by analysis of the sediments would provide a test of this simple model.
This would seem simple to achieve: the calcium concentration is nearly constant everywhere in the oceans and therefore the problem of defining the solubility of calcium carbonate A t is defined as the amount of strong acid, in equivalents, required to titrate 1 kg of sea water to the bicarbonate endpoint and corresponds to the sum of the total concentrations, in the original sample, of the anions of acids that have pK values greater than the pH of this endpoint (2) . The carbonic acid component of A t , the carbonate alkalinity A c , is given as
and is derived by correcting A t for the contribution of the other weak acid species of which only the borate is significant in most cases and is proportional to salinity. Trace metals in seawater John described the carbonate system as an elegant chemical system that is the most important one in seawater. Despite the importance of his work on marine carbonate chemistry, he deliberately escaped from the CO 2 system and moved within GEOSECS to work on the use of barium in seawater as a stable analogue for radioactive radium, which had been used to help understand the oceanic silica cycle (3, 4) .
At that time high-quality trace element data for the oceanic water column were almost non-existent. Previous workers had developed analytical methods for several trace metals in seawater but had tested the method by analysing a few almost random samples that allowed no determination of their reliability. John and his students, principally Ed Boyle (5), espoused the principle of oceanographic consistency. This stated that trace element data must be tested by analysing water-column profiles of their concentration and that these must 'make oceanographic sense'. For example, they might follow distributions of nutrient elements such as phosphate or of dissolved oxygen, such correlations providing clues to their oceanic behaviour.
The application of this approach linked to innovative chemical analysis was dramatic. It became clear that almost all previous measurements were worthless because of contamination, and the new methodology of sample collection, handling and analysis pioneered by the MIT group did indeed reveal oceanic distributions that made sense.
One of many examples is that of the marine chemistry of cadmium (6). The paper starts with the statement that 'previous attempts to elucidate the behaviour of cadmium in the oceans have produced no systematic correlations with other oceanic properties', hints that problems with analysis and contamination during sampling may be the cause, refers to progress in these areas made by the MIT group and goes on to present the new data. Simply plotting cadmium concentrations against, in this case, phosphate indicated uptake of cadmium by organisms in surface waters and release at depth with regeneration in a shallow cycle like the labile nutrient element phosphorus (figure 2).
Perhaps the most spectacular of these successful forays into trace element measurement in seawater was the determination of gold (24). With Kelly Falkner he found concentrations of this element in the Atlantic and Northeast Pacific of 50-150 fmol l −1 (about 20 parts per 10 15 ), at least three orders of magnitude less than reported in the literature before 1988, indicating contamination problems with the earlier data. John liked to recount the story of Fritz Haber, who felt some responsibility for the war debt of the German state after World War I and attempted to contribute by formulating a process to extract gold from seawater. After working on the project, Haber had to conclude that the 'huge amount of gold in the ocean' was present at too low a concentration for the process to be profitable. John explained that Haber's estimates were at least 1000 times too high and what he extracted was mainly from his laboratory apparatus or sampling bottles and not from seawater.
John's group worked on determining the oceanic distributions of previously undetermined elements in seawater and the biogeochemical processes controlling them. It was marked one Christmas by his group presenting him with a T-shirt showing the periodic table with already accomplished elements ticked off and the remainder still to go. The list of 'hits' included Ba (3), Cd (6), Au (24), Cu (5), Ni (7), Se (13), Be (14) , Ge (16), Te (17), Bi (18) , Al (21) and Re (28) published over a 20-year period. This combination of innovative analytical chemistry and knowledge of oceanic water masses revolutionized oceanic marine chemistry.
A consequence, and legacy, of the reliable measurements of a range of trace elements in ocean waters was that comparisons could then be made with the chemical compositions of biogenic minerals precipitated from seawater in order to estimate element partition coefficients, analogous to thermodynamic constants, and exploit their use to study past ocean chemistry:
Work on foraminifers, surface-dwelling and deep-dwelling calcifying marine plankton, is the most important for its palaeoceanographic application. For example, estimation of D Cd by John's then ex-student (Boyle 1981 ) coupled with the observed Cd/P relationship (6) meant that changes in oceanic phosphate concentration could be charted, Figure 2 . The first 'oceanographically consistent' measurements of cadmium concentrations in ocean waters (6): the upper diagram (Fig. 1) shows profiles against depth of cadmium and of phosphate (shallow regeneration) and silicate (deep regeneration); the lower diagram (Fig. 2) shows a plot of cadmium against phosphate from the depth profiles. 
Hydrothermal vents
During the 1970s it was becoming an increasingly popular hypothesis, based on several avenues of evidence, that cold seawater circulates though ocean ridge crests and is heated by reaction with hot basalt to produce convective flow at temperatures up to several hundred degrees Celsius. Several indications existed of hydrothermal activity over the axial zone both in the water column (such as small anomalies of temperature and primordial non-radiogenic 3 He) and in ridge-crest sediments by means of metal enrichment. Additionally, experimental work showed that a heated mixture of basalt and seawater produced a fluid from which magnesium and sulphate had been removed and that had been enriched in silica, potassium and calcium, as well as in iron and manganese, as observed in the ridge-crest sediments.
The depletion of magnesium in seawater that has reacted with basalt is significant because of something termed 'the magnesium problem' (Drever 1974) . Several chemical elements are present in near-constant concentrations in ocean waters, the small variations being almost entirely related to changes in total salt content associated with regional differences between evaporation and rainfall. For these elements it is reasonable to expect that a steady state exists between rates of input to the oceans-for example from rivers-and rates of removal by processes operating within the oceans. However, despite 'generous calculations' it proved impossible to identify quantitatively important oceanic sinks for magnesium.
It was not until 1977 that discrete vents were first observed at the Galápagos Spreading Centre using the submersible Alvin (figure 3) on an expedition during which John collected the first samples of hydrothermal vent water (11) . However, the exit temperatures of the vent waters were variable and low, just 6-20 °C above the ambient temperature of 2.5 °C; and only samples as warm as 13 °C were obtained.
John and his group used the high-quality analytical methodologies developed at MIT and it became clear (figure 4) that the variable temperatures were an artefact of shallow subsurface mixing of ambient seawater with a component at a very high temperature (12) . Concentrations of magnesium decreased with increasing temperature but over a narrow range because of seawater dilution. The experiments showed that complete removal of magnesium from seawater occurred during reaction with basalt and therefore extrapolation of the negative magnesium-temperature data (from a temperature of 13 °C) to zero magnesium would allow the temperature of the hydrothermal end member to be estimated. This yielded a temperature of 350 °C, slightly cooler than the boiling point for seawater at the temperature and pressure of the sea floor. This estimate was supported by the parallel data for dissolved silicon obtained by quartz solubility 'geothermometry'. Extrapolation to end-member concentrations for other elements could be obtained.
Two years later, high-temperature hydrothermal vent fields were discovered on the crest of the East Pacific Rise. The fluids had temperatures of 350 °C, were devoid of magnesium and had compositional end members just as John had predicted from Galápagos. The chemi-cal end-member data, when taken together with  3 He and heat-flow data, suggested that the rates of input of elements (for example calcium and silicon) or their removal (for example magnesium and sulphate) to or from seawater from hydrothermal venting are similar to rates associated with river input from continental weathering.
This body of work was reviewed later by John and members of his group (15), introduced by the statement Large-scale, high temperature, hydrothermal activity is a ubiquitous concomitant to the production of oceanic crust at submarine ridge crests. The establishment of this fact has been one of the most important developments in oceanography and, indeed, in the earth sciences as a whole.
John pursued subsequent research into hydrothermal vents with great vigour. After the successful Galápagos Alvin dives in 1977, he participated in a further 13 expeditions-to Galápagos, the East Pacific Rise at 9°, 10° to 13° and 21° N, the Gulf of California Guymas Basin, the Mid-Atlantic Ridge (accompanied by H.E.), Loihi seamount and Escanaba trough-equivalent to a year's ship time with 57 dives of Alvin (figure 5). This was performed within a period when he was also involved in a full programme of cruises to sample major rivers and estuaries, as discussed next (see table 1 ). He published more than 30 papers in the general area of the geochemistry of hydrothermal systems and, with his co-workers, firmly established knowledge and understanding of this area. As research into hydrothermal processes expanded within the USA and internationally, he expressed his view of some work, describing the 'stamp collecting' aspect of hydrothermal studies. John was most definitely a leader and not a follower in what he did.
Rivers, lakes and estuaries
John Edmond's studies of the world's major rivers started modestly with work on the local Merrimack River (8) supported by a group of MIT undergraduates and graduate students (including E.A.B.). After this start, he worked on the Amazon, Nile, Yangtze and Orinoco rivers in the 1970s and 1980s and on Siberian rivers in the 1990s. He also worked on several closed basin lakes in the African rift system, and on Lake Baikal and the Caspian Sea. This involved about a year of field work: Lake Tanganyika (1973 and 1975 This body of research is characterized by work on a large scale, extensive sample collection and high-quality analytical chemistry together with an understanding of the broad perspective. There is space here to give just two examples, the first of which concerns the fluvial geochemistry and denudation rate of the Guayana Shield in Venezuela, Colombia and Brazil (29) . In this region the complete absence of limestones and evaporites permitted an unequivocal definition in the stream chemical data of the primary weathering of the basement in a tropical environment. It was found that weathering is 'complete' to kaolinite and gibbsite; that is, the environment is one of active laterization with a penetration rate of the weathering front into the fresh substrate about twice the denudation rate. From the conventional viewpoint, environmental conditions on the Guayana Shield are strongly conducive to rapid weathering yet the denudation rates are low, averaging about 10 m per million years. The generalized picture of weathering processes, implicitly derived from average river compositions, clearly does not apply.
The tendency of weathering to go to a limit is an intrinsic property of stable cratons in temperate and tropical climates. These cratons would have been a strong source of dissolved silica, unaccompanied by a high cation and bicarbonate flux, in comparison with the active margins. Topography, as at present, was related to the uplift associated with rifting or to the deeply eroded roots of previous mountain belts. In this situation the contribution of the platforms to the geochemical cycle would be restricted to recycled carbonates and evaporites from the platform cover and to silica from lateritic mantles developed over basement exposures.
This is the situation today in the sedimentary basins and shields of the Orinoco-Amazon system, most of Africa, Western Australia, and the great platforms drained by the Yangtze and CO 2 as the driving agent of chemical weathering, and the concept of a CO 2 -temperatureweathering feedback is central (this is considered in Edmond's later work on river chemistry). High CO 2 should lead, through the greenhouse effect, to high temperatures. These are assumed to accelerate weathering.
The arguments given above demonstrate that, to the contrary, specific tectonic events are the major driver of global weathering rates. Tectonics thus affects climate by causing the drawdown of atmospheric CO 2 . The events are random in time.
After a gap of a few years John returned to river work in the Siberian Arctic with Youngsook Huh, resulting in three important papers published over 1998-99 (30) (31) (32) . The conventional view of the influence of climate on weathering is that weathering rates are strongly dependent on temperature. This is because of the near-exponential Clausius-Clapeyron relationship between temperature and saturation vapour pressure of water, and therefore precipitation and runoff. Weathering of aluminosilicate rocks is a significant factor in the long-term control of atmospheric CO 2 by means of the 'Urey reaction', Because the atmospheric CO 2 reservoir is small compared with other reservoirs, the global carbon cycle must involve negative feedbacks. Arrhenius-type temperature-dependent weathering kinetics provides one such negative feedback. For example, in a well-known model (Berner 1994 ) the temperature feedback function is doubled for a temperature 6 °C higher and halved for a temperature 6 °C lower than today.
A significant body of information existed on weathering of tropical and temperate terrains but little work had been done on weathering at high latitudes. The Siberian Arctic provided the natural laboratory in which to test this assumption. For example, the average air temperature in January on the Aldan Shield is about −29 °C and on the Anabar Shield about −40 °C. In Eastern Siberia In the narrow strip near the Arctic coast, the mean temperature in July is 4-8 °C and the mean January value is −32 to −36 °C. In the subarctic the mean July temperature is 12-16 °C although it can reach 35 °C, and the January values are −36 to −48 °C.
Samples were collected on 100 river transects covering 8000 km over a five-year period. Work on them showed that weathering rates in these cold climates were comparable to rates in tropics, casting doubt on the theoretical linkage between temperature and hydrological cycles. They suggested that two competing mechanisms operated, one to increase weathering rates at cold temperatures and one to diminish weathering rates at warm temperatures.
The lack of systematic climatic effects on the solute and CO 2 fluxes is ascribed to the unique non-glacial frost shattering processes, which continuously expose fresh rock surfaces and thus overcome the effect of temperature inhibition on high-latitude shields, and to the lateritic cover that seals in the weathering front away from the weathering agents on the tropical shields. No primary climatic effects on weathering rates on the present Earth were detected.
John's remarkable sampling of the world's rivers was not achieved easily. According to the recollection of Chris Measures, a review of a proposal that was planned to sample the Niger received the referee comment: 'You shouldn't fund this work, Edmond just wants to get samples from the hottest, the coldest, the highest, the deepest and the most foreign places on Earth.' John and Chris decided that they had samples from most of these places but were unsure which was the most foreign place on Earth.
Isotope geochemistry
John's interest in the use of isotopes to elucidate environmental processes started early in his career with involvement in work on radium and on helium isotopes, in the context of other parts of his research work, on oceanic trace element chemistry and on hydrothermal vents. His other major contributions were in the use of boron, lithium and strontium isotopes. Again, these were within the framework of his research into processes controlling the compositions of natural waters. It is therefore appropriate to summarize his use of isotope geochemistry in this final section on his scientific accomplishments.
Radium and helium
Measurement of 226 Ra was a key part of the GEOSECS programme, and several groups were involved: Lamont-Doherty Geological Observatory; Scripps Institution of Oceanography; the University of Southern California, Los Angeles; Louisiana State University; and MIT. This interest was in the use of 226 Ra as a 'clock' to understand deep ocean processes. 226 Ra is produced in oceanic sediments from decay of insoluble 230 Th, but unlike thorium it is soluble in seawater and is therefore released at the seabed. It decays with a half-life of 1500 years, which is suitable for investigating rates of ocean mixing: 226 Ra decays as it mixes. Clearly, it would be valuable to separate the decay and mixing processes, and inspection of the periodic table shows that barium sits directly above radium in Group IIA. In 1976 Edmond and his co-workers (9) showed that 226 Ra and Ba exhibit a general linear correlation in the oceanic water column of about 4.6 nmol of Ra per mole of Ba, the intercept being at about 4 nmol kg −1 Ba. This demonstrated the usefulness of Ba as a 'chemical analogue' of Ra.
Measurements of 3 He were made by Bill Jenkins on the hydrothermal waters collected at the Galápagos warm vents, and he, John Edmond and Jack Corliss published a paper (10) that was a key element in placing the vent chemistry in a global context, as explained in (12): In the Galapagos samples the ratio of the transported heat to the dissolved 3 He anomaly is 7.6Ǆ0.5 ǂ10 −8 cal/atom. The oceanic flux of the isotope is 4Ǆ1 atoms/cm 2 sec estimated by the global integration of the anomaly observed at mid-depth in the water column. If it is assumed that this is in fact injected entirely at the ridge axes in hydrothermal waters in the ratio observed at the Galapagos, then the total heat transported is 4.9Ǆ1.2 ǂ10 19 cal/year in excellent agreement with the geophysical estimates. The measured temperature dependence of the concentration anomalies for the other species-moles/cal-are combined with this number to give the flux.
These are large anomalies. For magnesium and SO 4 they balance the river input. For Li and Rb they exceed it by 5-10-fold. Calcium is supplied at a rate equivalent to that of non-carbonate Ca from the continents. The additions of K, Ba and Si are between one-third and two-thirds of the river load. There are large positive and negative anomalies for Cl and Na, indicating that substantial amounts of Cl may be taken up by the newly formed crust and transported deep into the subduction zones.
Beryllium, boron and lithium
The large collection of water samples, hydrothermal vent waters and river waters, assembled by John provided the source material for exploring isotope systems new to geochemical application. Typically, the work would produce a methods paper and papers on behaviour in hydrothermal systems and in rivers, and the implications for the oceanic budget. The isotopes of beryllium, boron and lithium (and strontium, considered separately) were all explored. It should be noted that river water samples from this collection continue to be used after John's death; a recent study at Cambridge has extended this approach to magnesium isotopes (Tipper et al. 2006) .
The stable isotope of beryllium, 9 Be, is weathered from mineral lattices before entering river systems. The cosmogenic radioisotope 10 Be (t ½ ǃ1.5 million years) is produced primarily in the atmosphere and is brought into river systems by means of rainfall in a dissolved or exchangeable form. By studying beryllium isotopes in rivers within the Orinoco and Amazon basins (25) the processes that affect beryllium partitioning between the dissolved and particulate phases were examined. Edmond and co-workers identified two major factors: (i) its abundance in the rocks of the watershed and (ii) its adsorption on particle surfaces. Their relative importance in individual rivers is determined by the extent of interaction with floodplain sediments and river pH. In rivers dominated by interaction with sediments, dissolved 10 Be in rivers is less than that in incoming rainwater, showing that a substantial proportion is retained within the soils of the basin or adsorbed on particles. In acidic rivers in which the stable dissolved beryllium concentration is determined by its presence in the rocks of the drainage basin, dissolved 10 Be has the same concentration as that in rainfall. This suggested that the soil column in such regions must be saturated with respect to 10 Be and that the ratio of beryllium inventory to the flux does not represent an age, as may be the case in temperate latitudes, but instead a residence time.
Almost no work had been done on boron isotope geochemistry since the 1960s, so John and his co-workers Art Spivack and later Martin Palmer started on a comprehensive study examining the sedimentary cycle of boron isotopes (20) and boron isotope exchange between seawater and the oceanic crust (19) . They found that marine sediments contain two isotopically distinct components: a non-desorbable fraction with a  11 B (a measure of the 11 B/ 10 B ratio) between −4.3 and +2.8‰ and a desorbable component with  11 B between 13.9 and 15.8‰. It seems that reaction with sediment is a significant part of the boron cycle. They showed that the  11 B of seawater, 39‰, differs markedly from that of ocean floor basalts ( 11 Bǃ−3‰) and that no isotopic fractionation occurs during extraction of boron into hydrothermal fluids. They showed that removal of boron from seawater occurs through reaction with basalt at low temperatures as well as by exchange reactions with sediments.
The outstanding problem in the geochemical cycle of lithium was a lack of knowledge of this isotopic mass balance in the ocean. At steady state the  6 Li (a measure of the 6 Li/ 7 Li ratio) of input of lithium to the oceans must be equal to that of removal. Chan and Edmond (22) measured the lithium isotopic compositions of hydrothermal fluids ( 6 Liǃ−9‰) and river waters ( 6 Liǃ−23‰) that add lithium to seawater and that of altered basalts that remove lithium ( 6 Liǃ−8‰). This comparison proved that a sink term was missing. They were unable to identify the specific phase but proposed that secondary clay minerals might be responsible.
Strontium
John Edmond wrote three papers all related to control over the strontium isotopic composition of seawater. The first two were with Martin Palmer, who had moved to MIT via Yale on a NATO Fellowship after completing his PhD with one of us (H.E.) on this same topic (Palmer & Elderfield 1985) . By that time the basic facts of the marine 87 Sr/ 86 Sr cycle were known. Because of its long oceanic residence time, the strontium isotopic composition of modern seawater is constant ( 87 Sr/ 86 Srǃ0.70916) but has varied substantially through time. The value at any time is controlled by the relative contributions of the element from rivers and from hydrothermal vents, but the river fluxes and isotopic compositions were poorly known. Palmer and Edmond (23) analysed Sr concentrations and 87 Sr/ 86 Sr ratios for most of the world's major rivers by using samples obtained during John Edmond's many field trips.
On the basis of this and a subsequent study (26) they confirmed that the strontium concentration and isotope composition of river waters are largely defined by the mixing of strontium derived from limestones and evaporites with high strontium contents and low 87 Sr/ 86 Sr ratios and strontium derived from silicate rocks containing lower strontium concentrations and radiogenic strontium.
This leads to an effective means of buffering the strontium isotope compositions of major rivers and, ultimately, seawater itself.
A further important observation was that rivers draining the Himalayas were an exception; Palmer and Edmond suggested that wide-scale regional metamorphism has apparently led to an enrichment of limestones in radiogenic strontium derived from coexisting silicate rocks.
This mechanism provides one of the few methods of introducing large fluxes of radiogenic strontium into the oceans and markedly altering the marine 87 Sr/ 86 Sr ratio.
These two statements are crucial to an understanding of temporal changes in seawater 87 Sr/ 86 Sr. As recorded in deep-sea carbonate fossils the strontium isotope ratio increased markedly over the past 40 million years; however, it is now widely recognized that changes in hydrothermal input of strontium to the oceans have not changed significantly over this period, so presumably the reason for the increase in seawater 87 Sr/ 86 Sr lies in changes in weathering. It had been assumed that a large increase in weathering rates had occurred, leading to an increased flux of strontium delivered globally by rivers to the oceans. If correct, this has major implications for the global carbon cycle. On the basis of his river studies Edmond (27) argued that the increased seawater 87 Sr/ 86 Sr is due entirely to a shift in 87 Sr/ 86 Sr of the rocks being weathered and that there had been no change in strontium flux.
THE CAMBRIDGE-CAMBRIDGE LINK
An informal personal link existed between Cambridge, Massachusetts (MIT), and the University of Cambridge. John had two periods of sabbatical leave in the latter; on the second of these occasions he and H.E. swapped offices. He acted as external PhD examiner for some UK graduate students. He shared hydrothermal vent samples. We shared Alvin dives. Some joint papers were written. My (H.E.) first encounter with John, already an experienced and enthusiastic oceanographer (figure 7), was in 1977. I was working at the University of Rhode Island at the time with Michael Bender, who suggested I visit MIT to meet John because he was sure I would 'find him interesting'. We discovered we were born within two days of each other and had some similar experiences of postwar Great Britain. A few years later I participated in a curious cruise in the eastern Mediterranean and found on arriving in Alexandria that John had sent his new graduate student, my co-author (E.A.B), to participate. After E.A.B. had himself become an MIT professor he had a sabbatical in Cambridge; this was reciprocated by me at MIT and later by Nick McCave. Later, in Cambridge, I discovered that NATO was funding postdoctoral researchers to work in the USA. John suggested this would be an interesting source to tap (for him), and as a result Martin Palmer and Chris German spent time in his laboratory, joining Chris Measures, an earlier import from the UK. The three principal palaeoclimate scientists in Cambridge-Nick (later Sir Nicholas) Shackleton FRS, Nick McCave and I-were regular visitors. When Nick Shackleton visited John to gave a talk, Nick said he was not impressed with MIT but was very impressed with John's 10th-floor apartment on the Boston Common. Not associated in particular with Cambridge but associated with almost all meetings he attended, John exhibited the Edmond technique of pacing at the back of the room commenting to whoever was closest, but at a volume audible to the speaker (and not usually appreciated), giving insightful comments on the talk. He was an insightful scientist.
John died on 10 April 2001 in his apartment in Boston, Massachusetts, apparently of a stroke.
THE UNIFYING THEME
The unifying theme of John Edmond's research was a quantitative understanding of the processes involved in the transfer of the chemical elements into and out of the oceans; in short, what controls ocean chemistry. He was an excellent chemist and this was part of his success. He valued environmental data, and his work is typified by oceanographic explorations sampling ocean waters for rare metals and explorations of hot springs on the deep sea floor, rivers from the Amazon to Siberia, and the rift valley lakes of Africa. His field activities were extremely extensive ( 
